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DETAILED DESCRIPTION 




[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the polishing field for semiconductor polishing which 
comes to prepare the polishing layer which comes to distribute^^^tirasive material to a binder on a flexible base material, and is 
formed by a semiconductor metal especially aluminum, silicorffcoppa-, photoresist material, etc. 
[0002] V J 

[Prior art] Conventionally, although polishing of a semiconductor is ground using a polishing pad and the polishing slurry of 
abrasive-material inclusion, in order to grind many dissimilar materials, sufficient result is not necessarily obtained by the yield 
etc. That is, in what uses a polishing slurry, there are many abrasive materials which do not contribute to polishing, polishing 
luminous efficacy is low, and the increase in efficiency is demanded. 

[0003] Moreover, in what is depended only on the hard abrasive material to which the Mohs hardness currently used with the 
polishing field for the conventional magnetic-head polishing etc. exceeds 7, since glass is used for the semiconductor silicon 
wafer as ground field, even if it adjusts the particle diameter, a blemish occurs in a polished surface and it carmot perform good 
polishing. 

[0004] Moreover, the technique of the polishing field which prevents that originate in the hardness difference and a level 
difference arises in a polished surface as an object for surface polishing of the fiber-optic-connector ferrule which consisted of a 
material from which tiie degree of hardness which becomes a publication-number 24877 1 [ nine to ] official report from glass and 
a ceramic is different is indicated. The silica grain whose mean particle diameter is 5-30mmicro as an abrasive material is used 
for this polishing field, and center line average surface-roughness Ra of a polishing layer front face is made to be set to 0.005-0.2 
micrometers. 

[0005] That to which Mohs hardness carried out [ Mohs hardness ] mixed use of the 2nd 8.5 or more abrasive material with the 
1st abrasive material of 5-7, and the mean particle diameter was set to 0.07-0.40 micrometers as the abrasive material as the 
magnetic head or polishing field for hard-disk polisliing on the other hand by what is shown in a publication-number 264776 
one to ] official report is indicated. 
[0006] 

[Object of the Invention] A deer is carried out and it is difficult to grind the dissimilar-material front face of a semiconductor flat 
and smooth, without producing a level difference with above optical cormector ferrules or polishing fields for magnetic-head 
polishing. 

[0007] That is, many dissimilar materials, such as aluminum, silicon, a photoresist resin, a tungsten, copper, and gold, are 
contained, and in order to produce a multilayer substrate, it is necessary to grind these uniformly to a semiconductor substrate and 
to acquire a smooth side to it. 

[0008] Then, this invention uses as an offer plug the polishing field which enabled it to grind the semiconductor substrate front 
face which is made in view of the point describing above, improves the polishing property in the polishing fields which come to 
prepare the polishing layer which consists of an abrasive-material impalpable powder and a binder on a flexible base material, 
such as a polisliing tape and a polishing sheet, and consists of many dissimilar materials uniformly and flat and smooth. 
[0009] 

[The means for solving a technical problem] It is characterized by for the polishing field of this invention which solved the 
above-mentioned technical probrem coming to prepare the polishing layer which consists of an abrasive-material impalpable 
powder and a binder on a flexible base material, and the aforementioned abrasive-material particle containing the binder in which 
the aforementioned binder has the functional group which catches a metal ion including the fine particles whose mean grain size is 
40-lOOOnm 60% or more with Mohs hardness 6-7. 

[0010] In addition, the thing of a silica (Mohs hardness 7), a zirconia (Mohs hardness 7), titanium oxide (Mohs hardness 6-7), a 
cerium oxide (Mohs hardness 7), red ocher (Mohs hardness 6), and the garnets (Mohs hardness 7) which contains a kind at least 
is suitable for the aforementioned abrasive-material impalpable powder. Moreover, it is desirable to set center line average 
surface-roughness Ra of the aforementioned polishing layer front face to l-5000rmi. 

[001 1] It is desirable that the amount of metal-ion contamination from the polishing field when grinding a metal prepares on the 
other hand so that Na, K, and Cr may be set to 1 50 or less ppb. 

[0012] In addition, as a functional group which catches the metal ion in the aforementioned binder, the acid fimctional group or 
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the functional group with a chelate effect ^ suitable _ 

[0013] ' ' ' ^* iax^ 

[Effect of the invention] According to the above this inventions, the abrasive-material particle in a polishing layer can consider as ^pc^ 
a parvus super-smoothness side of a level difference where center line average surface-roughness Ra after grinding the 
semiconductor substrate front face which consists of many dissimilar materials by including the fine particles whose mean grain 
size is 40-lOOOnm 60% or more becomes 5nm or less with Mohs hardness 6-7. 

[0014] hi that case, the degree of hardness resembles a semiconductor by the abrasive material of the silica of Mohs hardness 6-7, 
a zirconia, titanium oxide, a cerium oxide, red ocher, and a garnet which contains a kind at least being included 60% or more, and 
a polishing control can be easily performed in moderate polishing time. 

[0015] ff center line average surface-roughness Ra of the front face of a polishing layer is especially set to l-5000nm, the ftuther 
super-smoothness side of the ground field will be acquired. 

[0016] Moreover, the amount of metal-ion contamination from the polishing field when grinding a metal by holding or reducing 
^e impurity ion of the polishing field in control or a polishing layer is 1 50 or less ppb by Na, K, and Cr by including the binder 
which has tiie fimctional group which catches a metal ion in the binder of a polishing layer. It can prevent that the ion poured into 
a semiconductor decreases the life of a carrier electron by this. 

[0017] By frirthermore it being polishing of the ground field by the polishing field, the efficient polishing with the high yield can 
be performed compared with what uses a polishing slurry. 
[0018] 

[Gestalt of implementation of invention] Below the gestalt of enforcement of the polishing field of this invenfion is shown, and 
this invention is explained to it still in detail. 

[0019] On the flexible base material according [ the polishing field of this invention ] to a polyester film etc., the silica of Mohs 
hardness 6-7, a zirconia, titanium oxide, a cerium oxide, red ocher, and a mean grain size of a garnet according to a kind at least 
come to prepare the polishing layer which distributed to the binder the abrasive material which contains the abrasive material 
which is 40-lOOOnm 60% or more, and the above-mentioned binder contains the binder with the fimctional group which catches a 
metal ion. Moreover, center line average surface-roughness Ra of the aforementioned polishing layer front face is l-5000nm. 
[0020] On the other hand, it prepares so that Na, K, and Cr may be set to 1 50 or less ppb, and the amount of metal-ion 
contamination from the polishing field when grinding a metal is an acid functional group or a fimctional group with a chelate 
effect as a fimctional group which catches the metal ion in the aforementioned binder, and uses as a binder the compound which 
has these functional groups. 

[0021] Moreover, in polishing of the ground field (semiconductor substrate), where one side which has littie polishing field or 
ground field is rotated, it carries out, and rotational speed is ten or more rpm, and the feed rate of the polishing field is lOmm/min. 
It carries out above. It also has the effect that a move of this polishing field removes polishing or **. 
[0022] The abrasive-material impalpable powder used in the polishing layer of this invention contains the abrasive material 
whose mean grain size 60% or more of a fme-particles total amount is Mohs hardness 6-7, and is 40-lOOOnm. It is it a kind that 
there is little inside which is a silica (Mohs hardness 7), a zirconia (Mohs hardness 7), titanium oxide (Mohs hardness 6-7), a 
cerium oxide (Mohs hardness 7), red ocher (Mohs hardness 6), and a garnet (Mohs hardness 7) as an abrasive material of this 
Mohs hardness 6-7. 

[0023] Fine particles (abrasive material) other than the above blended with a polishing layer are the materials which generally 
have a scouring or the Takuma operation, they are an alpha alumina, gamma-alumina, alpha, gamma-alumina, a melting alumina, 
a sihcon carbide, a chrome oxide, corundum, a man made diamond, a diamond, alpha-iron oxide, a silicon nitride, a boron nitride, 
carbonization molybdenum, a boron carbide, a tungsten carbide, a titanium carbide, etc., and a with a Mohs hardness of seven or 
more material can mainly use them in the combination to four sorts of **s in As for these abrasive materials, the thing of the size 
whose mean grain size is 40-lOOOnm is used. In the case of a polishing layer, these abrasive materials are used in the domain of 
the binder 10 - 1000 weight section to the abrasive-material 100 weight section. 

[0024] As an example of an abrasive material, AKPl, AKP15, AKP20, AKP30, AKP50, AKP80, Hit50, HitlOO, etc. by 
Sumitomo Chemical Co., Ltd. are mentioned. These are indicated by Japanese Patent Publication No. 28642 [ 52 to ], Japanese 
Patent Publication No. 39402 [ 49 to ], Provisional PubHcation No. 98828 [ 63 to ] the U.S. patent of No. 3687725, the U.S. 
patent of No. 3007807, the U.S. patent of No. 3041 196, the U.S. patent of No. 3293066, tiie U.S. patent of No. 3630910, tiie 
U.S. patent of No. 3833412, the U.S. patent of No. 41 17190, the England patent of No. 1 145349, the West German patent of No. 
853211, etc. 

[0025] As a binder used for the polishing layer of this invention, well-known thermoplastics, thermosetting resin, a reaction type 
resin, an electron ray hardening type resin, an ultraviolet-rays hardening type resin, visible-ray hardening type resins, and such 
mixture are used conventionally. 

[0026] As thermoplastics, 200 degrees C or less and average molecular weight are [ 10000-300000 and polymerization degree ] 
about 50 to about 2000, and a softening temperature is 200 to about 800 more preferably. For example, a vinyl chloride vinyl 
acetate copolymer, a vinyl chloride copolymer, a vinyl chloride vinyl acetate vinyl alcohol copolymer, A vinyl chloride vinyl 
alcohol copolymer, a vinyl chloride vinylidene chloride copolymer, A vinyl chloride acrylonitrile copolymer, an acryhc-ester 
acrylonitrile copolymer. An acrylic-ester vinylidene-chloride copolymer, an acrylic-ester styrene copolymer, A methacrylic-ester 
acrylonitrile copolymer, a methacrylic-ester vinylidene-chloride copolymer, A methacrylic-ester styrene copolymer, urethane 
elastomer, a nylon-silicon system resin, Nitrocellulose-polyamide resin, a poly-hooker vinyl, a vinylidene-chloride acrylonitrile 
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copolymer, A Butadiene Aciylonitrile, polyamide resin, a polyvinyl butyral, a cellulosic (a cellulose acetate butylate and cellulose 
die acetate -) A cellulose triacetate, cellulose propionate, a nitrocellulose. An ethyl cellulose, a methyl cellulose, a propyl 
cellulose, a methylethylcellulose, Styrene butadiene copolymers, such as a carboxymethyl cellulose and an acetyl cellulose. 
Various kinds of thermoplastics of a synthetic-rubber system, such mixture, etc, such as polyester resin, polycarbonate resin, a 
****** vinyl ether acrylic-ester copolymer, amino resin, and polyamide resin, are used. 

[0027] Instantiation of these resins Japanese Patent Publication No. 6877 [ 37 to ], Japanese Patent Publication No. 12528 [ 39 to 
], Japanese Patent Publication No. 19282 [ 39 to ], Japanese Patent Publication No. 5349 [ 40 to ], Japanese Patent Publication 
No. 20907 [ 40 to ], Japanese Patent Publication No. 9463 [ 41 to ], Japanese Patent Publication No. 14059 [ 41 to ], Japanese 
Patent Publication No. 16985 [ 41 to ], Japanese Patent Publication No. 6428 [ 42 to ], Japanese Patent Publication No. 1 1621 
42 to ], Japanese Patent Publication No. 4623 [ 43 to ], Japanese Patent Publication No. 15206 [ 43 to ], Japanese Patent 
Publication No. 2889 [ 44 to ], Japanese Patent Publication No. 17947 [ 44 to ], Japanese Patent Publication No. 1 8232 [ 44 to ], 
Japanese Patent Publication No. 14020 [ 45 to ], Japanese Patent Publication No. 14500 [ 45 to ], Japanese Patent Publication 
No. 18573 [ 47 to ], Japanese Patent Publication No. 22063 [ 47 to ], Japanese Patent Publication No. 22064 [ 47 to ], Japanese 
Patent Publication No. 22068 [ 47 to ], Japanese Patent Publication No. 22069 [ 47 to ], Japanese Patent Publication No. 22070 
47 to ], It is indicated by the officialreport of theU.S. patents of No. 4571364, such as Japanese Patent Publication No. 27886 
47 to ], Provisional Publication No. 57-133521, Provisional Publication No. 58-137133, Provisional Publication No. 
58-166533, Provisional Publication No. 58-222433, and Provisional Publication No. 59-58642, and the U.S. patent of No. 
4752530 etc. 

[0028] That from which it is 200000 or less molecular weight in the state of application liquid, and molecular weight becomes 
infinite by reactions, such as condensation and addition, by carrying out heating humidification after an application and xeransis as 
thermosetting resin or a reaction type resin is suitable. Moreover, of these resins, by the time a resin pyrolyzes, malacia or the 
thing which does not carry out melting is desirable. Specifically For example, phenol resin, a phenoxy resin, an epoxy resin, A 
polyurethane resin, polyester resin, polyurethane polycarbonate resin, A urea-resin, melamine resin, an alkyd resin, silicon resin, 
an acrylic reaction resin (electron ray hardening resin). The mixture of epoxy-polyamide resin, nitrocellulose melamine resin, the 
amount polyester resin of macromolecules, and an isocyanate prepolymer. The mixture of a methacrylate copolymer and a 
diisocyanate prepolymer. They are the mixture of the mixture of a polyester polyol and a poly-isocyanate, a formaldehyde resin, 
and a low-molecular-weight glycol / amount diol of macromolecules / triphenylmethane triisocyanate, a polyamine resin, 
poly-imine resins, such mixture, etc. 

[0029] Instantiation of these resins Japanese Patent Publication No. 8103 [ 39 to ], Japanese Patent Publication No. 9779 [ 40 to 
], Japanese Patent Publication No. 71 92 [ 41 to ], Japanese Patent Publication No. 8016 [ 41 to ], Japanese Patent Publication 
No. 14275 [ 41 to ], Japanese Patent Publication No. 18179 [ 42 to ], Japanese Patent Publication No. 12081 [ 43 to ], Japanese 
Patent Publication No. 28023 [ 44 to ], Japanese Patent Publication No. 14501 [ 45 to ], Japanese Patent Publication No. 24902 
45 to ], Japanese Patent Publication No. 13 103 [ 46 to ], It is indicated by official reports, such as Japanese Patent Publication 
No. 22065 [ 47 to ], Japanese Patent Publication No. 22066 [ 47 to ], Japanese Patent Publication No. 22067 [ 47 to ], Japanese 
Patent Publication No. 22072 [ 47 to ], Japanese Patent Publication No. 22073 [ 47 to ], Japanese Patent Publication No. 28045 
47 to ], Japanese Patent Pubhcation No. 28048 [ 47 to ], and Japanese Patent Publication No. 28922 [ 47 to ]. 
[0030] These thermoplastics, thermosetting resin, and a reaction type resin In addition to a main fimctional group, as a functional 
group A carboxylic acid (COOM), a sulfinic acid, A sulfenic acid, a sulfonic acid (S03M), a phosphoric acid (PO (OM), (OM)), 
acidic groups (M ~ H ~), such as a ******** acid, sulfiiric acids (0S03M), and these ester machines Alkali metal, alkaline 
eardi metal, a hydrocarbon group, and amino acid; aminosulfonic acid Amphoteric machines, such as a sulfuric acid of an amino 
i alcohol or phosphoric esters, and an alkyl betaine type, Hydroxyl groups, such as an amino group, an imino group, the imido base, 
\ and an amide group, and an alkoxyl group, A thiol group, an alkyl thio machine, a halogen machine (F, CI, Br, I), It is desirable 
11 that an one or more sorts implication [ less than six sort ] and each functional group usually contain a silyl machine, a siloxane 
^machine, an epoxy group, an isocyanato group, a cyano group, a nitrile group, the oxo base, an acrylic machine, and a 
jphosphoretted-hydrogen machine Ixl0-6eq-lxl0-2eqper Ig of resins, 

/ [003 1] And although the above-mentioned binder can be used for the binder of the polishing layer of this invention, the binder 
[ which has further the functional group which catches a metal ion is included. As a flinctional group which catches this metal ion, 
Vthey are an acid functional group or a fimctional group with a chelate effect, for example. By this fimctional group, it is holding or 
reducing the impurity ion of the polishing field in control or a polishing layer, and the amoimt of functional groups which catches 
the above-mentioned metal ion so that the amount of metal-ion contamination from the polishing field when grinding a metal may 
be set to 150 or less ppb by Na, K, and Cr is set up. the vinyl chloride indicated by Japanese Patent Publication No. 9843 [ five to 
] as an example of the binder with the functional group which catches this metal ion - the /vinyl acetate / 2-acrylamide-isobutane 
sulfonic-acid; copolymerization ratio 90.0:7.5:2.5, an SO3H100 % of the weight thing, etc. are mentioned 
[0032] In addition, it can be used if there is capacity which catches a metal ion even if it has partially the polar group (for 
example, -S03Na) which is a salt, although the binder with the functional group which catches the above-mentioned metal ion 
has the free desirable polar group (for example, -S03H) which is not a salt. Specifically, as for a free polar group, it is desirable 
that the all-pole nature machine is contained 10% of the weight or more, and it is still desirable to be contained 30% of the weight 
or more. 

[0033] As a poly-isocyanate used for the polishing layer of this invention Tolylene diisocyanate, 4 and 4'-diphenylmethane 
diisocyanate, Hexamethylene di-isocyanate, xylylene diisocyanate, naphthylene-1 and 5 -diisocyanate, Ortho toluidine 
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diisocyanate, isophorone diisocyanate, triphenylmethane triisocyanate. The product with isocyanates, such as isophorone 
diisocyanate, the concerned isocyanates, and a polyalcohol, A terminal functional group can use what is an isocyanate by the 
product of the poly-isocyanate of 2 - 10 ^e poly-isocyanate, and polyurethane which were generated by the condensation of 
isocyanates. The thing of 100-20000 is suitable for the average molecular weight of these poly isocyanates. 
[0034] As a tradename with which these poly isocyanate is marketed Coronate L, coronate HL, coronate 2030, coronate 203 1, 
mini ******** MR, Milh ******** MTL (above Japanese polyurethane company make), bamboo ****** D-102, bamboo 
****** D-1 ION, Bamboo ****** D-200, bamboo ****** D-202, bamboo ****** 300S, Bamboo ****** 500 (above Takeda 
Chemical Industries, Ltd. make), Sumi Joule T-80, Sumi Joule 44S, ************ pp, Sumi Joule L, Sumi Joule N, Desmodur 
L, Desmodur IL, Desmodur N, Desmodur HL, Desmodur T65, Desmodur 15, Desmodur R, There are Desmodur RF, Desmodur 
SL, Desmodur Z4273 (above the Sumitomo Beyer company make), etc., and these can be used with two or the combination 
beyond it using an independent or hardening reactant difference. 

[0035] Moreover, catalysts, such as a catalyst of a compound metallurgy group oxide, iron acetylacetonate, etc. which have a 
hydroxyl group (butanediol, hexandiol, and molecular weight are the polyurethane of 1000-10000, water, etc.) and amino groups 
(monomethylamine, a dimethylamine, trimethylamine, etc.), can also be used together in order to promote a hardening reaction. 
As for the compound which has these hydroxyl groups and amino groups, it is desirable that they are many organic functions. As 
for these poly isocyanate, it is desirable to use a polishing layer and a back layer per [ 2 ] total amount 100 weight section of a 
binder resin and a poly-isocyanate - in 70 weight section, and it is 5 - 50 weight section more preferably. These instantiation is 
shown in official reports, such as Provisional Publication No. 131622 [ 60 to ], and Provisional Publication No. 74138 [ 61 to ]. 
[0036] In addition, the compound which had various kinds of functions in the polishing layer is added as an additive. For 
example, a dispersant, lubricant, an antistatic agent, an antioxidant, an antifungal agent, a coloring agent, a solvent, etc. are added. 

[0037] As powdered lubricant used for the polishing layer of this invention, there are resin impalpable powders, such as 
non-subtlety powder, such as graphite, molybdenum disulfide, a boron nitride, a graphite fluoride, a calcium carbonate, a barium 
sulfate, oxidization silicon, titanium oxide, a zinc oxide, a tin oxide, and a tungsten disulfide, an acrylic styrene-resin impalpable 
powder, a benzoguanamine system resin impalpable powder, a melamine system resin impalpable powder, a polyolefme system 
resin impalpable powder, a polyester system resin impalpable powder, a polyamide system resin impalpable powder, a polyimide 
system resin impalpable powder, and a poly-hooker ethylene 

[0038] moreover ~ organic compound system lubricant ****** - a silicone oil (a dialkyl polysiloxane -) A dialkoxy 
polysiloxane, a phenyl polysiloxane, a fluoro alkyl polysiloxane (the Shin-etsu chemistry company make KF96 and KF69 etc.), a 
fatty-acid denaturation silicone oil, fluorine alcohol, and a polyolefme (a polyethylene wax -) Polyglycols, such as polypropylene 
(ethylene glycol, polyethylene-oxide wax, etc.), A tetrafluoro ethylene oxide wax, a poly-tetrafluoro glycol, PerQuoro alkyl ether, a 
perfluoro fatty acid, perfluoro fatty acid ester, Perfluoro alkyl-suliuric-acid ester, a perfluoro alkyl sulfonate. The compound which 
introduced fluorines and silicon, such as a perfluoro alkylbenzene sulfonate and a perfluoro alkyl phosphoric ester 
Alkyl-sulfuric-acid ester, an alkyl sulfonate, alkyl ******** acid triester. An alkyl ******** acid monoester, an alkyl ******** 
acid diester. An organic acid and organic-acid ester compounds, such as an alkyl phosphoric ester and a succinate, ******** 
indolizine, a tetraaza indene, a benzotriazol. The complex (hetero) ring compound containing nitrogen and sulfur, such as benzo 
triazine, a benzo diazole, and EDTA The a little salt machine nature fatty acid, monovalent alcohol of 2-40 carbon numbers, or 
bivalent alcohol of carbon numbers 10-40, The fatty acid ester which consists of any one of tervalent alcohol, quadrivalent 
alcohol, and the alcohol of 6 **s, or two or more The fatty acid of fatty acid ester and the carbon numbers 8-40 which consists of 
alcohol of the monovalence from which it totals with the carbon number of the a little salt machine nature fatty acid often or more 
carbon numbers and this fatty acid, and a carbon number becomes 1 1-70 pieces, - 6 **s or fatty-acid amides, fatty-acid 
alkylamide, and fatty alcohols can be used. 

[0039] As a concrete example of these compounds, caprylic-acid butyl, a capiylic-acid octyl, A lauric-acid ethyl, lauric-acid 
butyl, a lauric-acid octyl, a myristic-acid ethyl, Myristic-acid butyl, a myristic-acid octyl, myristic-acid 2 ethylhexyl, A 
paknitic-acid ethyl, pahnitic-acid butyl, a pahnitic-acid octyl, Pahnitic-acid 2 ethylhexyl, a stearin acid ethyl, a butyl stearate. 
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